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® A composition of matter. 

® A skin protective composition for exhibiting enhanced water repeller y and condit oning effects containing 
aliphatic waxes and hydrophobic silicones in a nonallergenic, non-toxic cosmetically acceptable carrier. The 
composition is useful to protect mammals from solar radiation and in the treatment of diaper rash. 
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The present invention relates generally to compositions of matter, mcr particularly 'o such composi- 
tions for waterproofing mammalian skin, and in particular t: a water resistar* :ream condit oner. 

In an attempt to improve substantivity on skin surfaces, the prior art ha: traditionally :.sed cationic fatty 
derivatives, quaternary ammonium salts, resins and gums as additives in cr- am/ lotion bases. Little work has 
5 been done to improve the emulsion base itself apart from routine product stability adjustments. In recent 
years, raw material vendors flooded the market with these additives to t rther complicate the dilemma. 
Indeed the formulation of good cream/lotions has become secondary to the incorporation of these inelegant 
additives to create compositions which neither look nor foei like cosmetic ;reams. Instead, they are very 
sticky, and leave an uncomfortable feel throughout the usage period. User :ompliance wi:h such composl- 
70 tions Is therefore quite poor. Moreover, the use of certain cationic/quaternar , ngredients v.iii cause skin and 
eye irritations. In addition resins and gums can cause "pcwdering" upon ::'ying from too great a friability 
which further contributes to poor product appearance anc r ferior skin substa itivity. 

As a result, many products on the market today give : consumer a fsiss sense of security because of 
the inability of the active ingredients thereof to remain in pi5ce when the user is engaged in water activities, 
15 or encounters rain or other liquids which literally wash thty; a:tiv8 ingredients away. 

It is an object of this invention to provide an improved composition of matter. 

According to one aspect of this invention there Is fra/iced a composition of matter 'or waterproofing 
mammalian skin containing a pharmacologically acceptacie carrier and, in veight percent, from about 1 to 
about 10 percent C1B-C36 aliphatic wax and from 2 to acout 20 percent ar hydrous hyc ophobic silicone, 
20 said wax and said silicone being dispersed in said carrier. 

According to another aspect of this invention there s provided a method of treating an infant with an 
area of diaper rash comprising applying to said area of Jiaper rash a p.aparation containing, in weight 
percent, from about 1 to 10 percent Cig-Cae aliphatic vax, from about 1 to about 20 parcent anhydrous 
hydrophobic silicone, and a pharmacologically accep^cale carrier, sa\c vax and said silicone being 
25 dispersed in said carrier. 

It is an advantage of the present invention that it con. r ses an effort tc address the aitove problem and 
provide elegant topically applied preparation which is water repellent, rr isturtzes the skin, and further 
serves as a drug delivery system in which sunscreens, and ike topically c : acting drugs, zhemicals can be 
applied to human skin. The base composition of the pi a sent Invention an be formulated to provide a 
30 variety of cosmetic, personal care and/or pharmaceutical p aparations, sucn as hand creams, lip balm, facial 
cosmetics, diaper creams, ostomy creams, medicinal craarrs and the lika Thus, a preparation is herein 
described which possesses many positive attributes inducing superior wate. repellency, resistance to being 
washed off. physiological mildness, and a pleasant feel wr ch enhances ser comfort and hence, user 
compliance. 

35 One embodiment of the present Invention comprises a s-<in protective aDmposition cantaining aliphatic 
waxes and hydrophobic silicones admixed into a nonal.a genie, nontoxic aosmeticaliy acceptable carrier. 
This combination exhibits surprisingly enhanced watei roaeilency and >:in condition ng effects while 
substantially eliminating the greasy appearance and t o i / fsei normal: / associated with water barrier 
products. Unexpectedly, the composition also enhance; aaisturization ai a level that a far superior to 

40 conventional diaper creams. 

Another embodiment of the present invention compriioi a pharmaceut:aai/cosmetlc p aparation form in 
a base containing a synthetic aliphatic wax. that is. a higt^ noiecular weight ^ s-Cas satura ad synthetic wax 
fatty acid admixed with one or more hydrophobic silica nea. The preparation when tocically applied to 
human skin exhibits surprising enhanced water repellency and skin conditro ing effects v,hile substantially 

45 eliminating the greasy appearance and tacky feel normailv as sociated with a aer barrier products. 

The preparation is uniquely adapted for use as a diaatjr cream in tha* t combines n oisturization with 
water resistance thereby substantially reducing incidents ii diaper rash. 

Yet another embodiment of the present invention comcrises a pharmac :tical/cosmetia preparation and 
more particularly a cream/lotion base containing a syntha^ c aliphatic wax, .rat is. a high molecular weight 

50 Cia-Cas saturated synthetic wax fatty acid such as Syncrc va> s» or an equivalent thereof daveloped for such 
use. admixed with one or more hydrophobic silicones, sl' : as. cyclomethi ne. cimethicrnol, dimethicone, 
phenyltrimethicone, and the like. 

The foregoing mixture forms a film when it is topica , applied to a race. The fi a thus fomned Is 
resistant to wetting by moisture. Further, as will appear. " - j base composia n of the presant invention has 

55 far superior water barrier properties than can be obtained vth the quaterna. as; cationic p iym,cr resins and 
gums heretofore employed as waterproofing agents. Furt-or, no flaking cr -aching of t-^o product occurs 
even during extended use. An important factor of this ne.v aombination of agrecients is ahat it provides a 
silky and non-greasy lubricant which enables the active in /edient disposed t-erem to be ioread evenly and 
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smoothly upon the skin. 

The amount of Cu-Cas aliphatic saturated and hydrophobic silicones used in this composition can, as 
will appear, vary greatly depending on the degree of waterproofing and skin feel desired for a particuiar 
product 

5 Preferably, the synthetic aliphatic wax will ranee from about on j to about ten percent by weight of the 
total composition and the hydrophobic silicones wii vary from about "ao to about twenty percent by weight 
A number of film-forming agents, polymers, and cosmetic resins can be employed in combination with 
the present base formulation when product design considerations warrant their inclusion. Such agents, 
polymers and resins include: polyvinylpyrrolidone; PVP/eicosene coooiynner; vinyipyrrolidone/vinyl acetate 

10 copolymers in which the monomer ratio ranges fronn 70/30 to 30/70; vinyl acetate/unsaturated carboxyllc 
add copolymers, for example 90% of vinyi acetate and 10"^^ of crotomc acid; terpolymers of 
methylmethacrylato/stearyl methacrylate/stearyl nnethacrylate/dinnetf y;aminoethyl methacrylate which have 
been completely quatemised with dimethyl sulphate, the mononners being used particularly in the ratio 
20/23/57; a terpolymer of vinyl acetate/ally! stearate/ nllyloxyacetic acid, especially in the ratio of 80/15/5; 

IS maleic anhydride/methyl vinyl ether copolynners s'.ch as "Gantrez AN" and the ethyl, isopropyl and butyl 
esters thereof; and maleic anhydride/butyl vinyl ether copolymers. Another unexoected advantage of the 
present Invention occurs when those polynners .nich are knowr^ *o produce a sticky or tacky feel in 
conventional cream bases are used in the presen m/ention, they :;eat9 a smoc;h and silky composition 
which is neither tacky nor sticky. 

20 For pharmaceutical preparations, a number of medications may be employed as an active ingredient 
when uniformly dispersed throughout the cream-co; diticner of the pi -sent inventic ! including steroids, such 
as, hydrocortisone, betamethasone and the like; anubiotics. such as bactimycin, erythromycin, and the like; 
antifungals such as, tolnaftate. clotrimazole, and the liko; and other popular topical reagents such as benzoyl 
peroxide for the treatment of acne; diethyltoluamide for insect repel Icncy and the like. 

25 A prototype water barrier cream embodying the present invc:~:ion to provide water repellency and 
conditioning can be formulated as follows: 



Ingredient 


% : ,v/w) 


Mineral Oil 


6^ - 87 


Syncrowax® HRS-C 


1 - 2 


Syncrowax® HGL-C 


' - 4 


Hydrophobic silicones (03 1401) 


5 - 20 


Silica 


6 


dl-alpha tocopherol 


.1-1 



To prepare the cream conditioner base of the present inven*:.:n for sunscreen application, several 
ultraviolet absorbing sunscreen agents can be incc roc rated therein .vith good product stability. The agents 
Include oxybenzone {2-hydroxy-4-methoxy-benzcp"enon9); dioxyb zone (2,2 -d hydroxy-4-methoxy-ben- 
zophenone); aminobenzoic acid; cinoxate {2-ethoxyothyl-p-methoxyc nnamate); diethanol-amine-p-methoxy- 
clnnamate; digalloyi trioleate ethyl 4-bis (hydroxypropyl) amin :j(3nzoate; 2-ethylhexyl-2-cyano-3, 3- 
dlphenylacrylate; ethylhexyl-p-methoxycinnamate; J etnylhoxy! sai: ..atc; glyceryl aminobenzoate; homo- 
salate {3,3,S-tri-methylcyclohexyl salicylate); trietirinoiamine salic aie; 2-pheny:benzimldazoIe-5-sulfonic 
acid; sulisobenzone (2-hydroxy-4-methoxybenzccf or.:ne-5-3ulfonic acic); PaCirr ate A (amyl-p-dlmethyl- 
aminobenzoate); Padimate 0 (octyl dimethyl paraa-runcbenzoate); -buiyl-4 -metioxy-dibenzoyl-methane; 
the combination of 2-hydroxy-1, 4-naphthoquinone v.ar dihydroxyacLtcne: and metithyl anthranilate. 

In one practice of the present invention, a suitably oized stainle-G steel tank is charged with mineral oil 
and the dual mixers (the sweep rotating at about :0 aPM clockwiso while the turbine rotates at about 12 
RPM counterclockwise) are activated. 

Next, the batch Is heated to 11 0(0 and. while heating, Syncrowax® is added (sweep at 14 RPM and 
turbine at 24 RPM) until it is completely and hcmcgeneousiy dis:^erssd. When desired for formulation 
purposes, other waxes or fatty alcohols will be acce J ^t this time wr : ? turbine rotation is maintained. 

Next, the silica or other thickener such as ste^ a kanium hectori e, propylene :arbonate and the like is 
added to the batch while the mixers are maintainec ?.t the higher st. : 5d and the temperature is maintained 
above 78(-80|C for one hour. Thereafter, w th ccr- : '.ed stirring, s jitable antic ;idant. such as dl-alpha- 
tocopherol, Is added to the batch and blended thorf^^^cugh. 

The batch is then cooled at a rate of about 0 vC minute. Wher a temperatu .3 of 40|-50|C is reached, 
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the hydrophobic silicone (Dow Q21401) is added with c; ,;;nuous mixinc until the batch reaches room 
temperature, i.e.. from about 10[ to about 25)C. The oaten, - r ect to Quality Control approval, is now ready 
for packaging. 

To further aid In the understanding of the present invcnt on and not by Aay of Iimit:,:ion, the following 
5 examples are presented. 



EXAMPLE 



to 



T5 



?0 



A suitably sized stainless steel tank is charged with mineral oil and the 
at about 10 RPM clockwise while the turbine rotates at about 1 2 RPM count: 

Next, the batch is heated to 110|C and, while heating Syncrowax® is 
turbine at 24 RPM) until it is completely and homogentv usly dispersed, 
purposes, other waxes or fatty alcohols wilt be added at thi- jme while turbi:; 

Next, tfie silica or other thickener such as stearaikoniu n^ nectorite, pro;: 
added to the batch while the mixers are maintained at the ngher speed anv 
above 78)-80|C for one hour. Thereafter, with continued st ;nrg, a suitabls- 
tocopherol, is added to the batch and blended therethrough. 

The batch is then cooled at a rate of about 0.5lC/minuto. When a temp, 
the hydrophobic silicone (Dow Q21401) is added with continuous mixing 
temperature, i.e.. from about 10| to about 25|C. The batch, sLbject to Quality 
for packaging. 



lual mixers (trie sweep rotating 

■clockwise) ar9 activated. 

added (sweep at 14 RPM and 
When desired for formulation 

3 rotation is r^iaintained. 

/iene carbonate and the like is 
the *empera:ure is nnainteined 
antioxidant, -^uch as dl-alpha- 

;rature of 40| -50|C is reached, 
until the batch reaches room 
Control approval, is now ready 
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EXAMPLE II 



Using the foregoing procedure of Example I, a ip mo rtLre stick embc cymg the present invention was 
30 prepared having the following composition (in weight per:cin). The ingre-onts. other :nan the synthetic 
aliphatic wax and hydrophobic silicones which are Key, ar^ st.own as repr: entative anc know equivalents 
may be substituted for any of the listed non-key irgrecicnt^ rcughcut thos- Examples. 
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Up Moisture Stick 


(w/w) 


Syncrowax® HGL-C 


12 


Hydrophobic silicones 


15 


Stearyl alcohol 


20 


Castor oil 


25 


Cetyl Alcohol 


3 


Mineral Oil 


25 



EXAMPLE 



50 



Using the procedure of Example I. a water proof sjn; 
composition (In weight percent); 



?en cream wa. prepared having the following 
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iVlinDral \Jl\ 


39.5 - 78 


Octyl methoxycinnamate 


1 -7.5 


Syncrowax® HRS-C 


5 - 10 


Ben20phenone-3 


1 - 5 


Silica 


2 - 10 


Hydrophobic silicone 


5 - 15 


Stearalkontum hectorite ana prouylene carbonate 


1 -6 



10 

EXAMPLE IV 

Using the procedure of Example I, a medicated cream was prepared having the following composition 
(in weight percent): 



Medicated Cream 




Hydrocortisone 


0.5 


Mineral Oil 


62.5 


Syncrowax® HRS-C 


2 


Syncrowax® HGL-C 


4 


Silica 


6 


Hydrophobic siiiccne Q21401 


15 


Hydrophobic starch 


10 



30 

EXAMPLE V 

Using the procedure of Example \, a water barrier cream was prepared having the following composition 
(in weight percent): 



Water Barrier Emulsion j 


Water 


80.50 


Syncrowax® HGL-C 


3.5 


Glyceryl stearate and PEG 100 stearate 


2 


Sorbitan stearate 


2 


Polysorbate 60 


2 


Hydrophobic siliccne Q2i-Q1 


, 10 



50 

EXAMPLE V! 

Using the procedure of Example I, a prototype diaper cream formula was prepared and thereafter 
55 clinically tested at the Pediatric Clinic of Pans Hosrjtal in France, The test formula (in weight percent) 
consisted of; 
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Mineral oil 


59,66 


Aliphatic waxes 


5,34 


Hydrophobic silicone 


1400 


PVP>eicosene copolymer 


2.00 


Dry-flo starch 


13,00 



10 



M\ cases tested showed surprising improvemert or suppression of symptoms related to dryness, 
itching and redness of the buttocks of the babies. This -vas c .ly after five dr.ys of application. 



15 



20 



25 



Formula 


Number of 


improvennent 




patients tested 




276-2 


6 


>75^ 




2 


>95^ 




2 


>50^ 


75-5 


6 


>75^ 




1 


-95-. 




2 


-■50% 


77-1 


5 


>75^ 




2 


:-95'-o 




1 


r-50% 


79-1 


6 






2 








>50'o 
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EXAMPLE VII 
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A sun screen was prepared according to Example III ard r^steo acccr-:!ing to the procedures and the 
criteria outlined in the "Proposed Monograph for OTC Sunscreen C ug Pre ducts" issued by the F.D A. on 
August 25, 1978 (43 Fed. Reg. 166 at 38206-38269). " " 

The purpose of the tests was to determine the Sun Prot3:tf(jr: Factor (SPF) efficacy on the skin of 
human subject, before and after a total of 80 minutes of w£ter ifr.Tier^Jon. 

The wet control test material, Johnson & Johnson SUNDOWN'^"^ moderate {SPF -4), and the static 
control, 8% Homosalate, were prepared according to FDA specif.catl:.ns (Fed. Reg., ibid at 38259). The test 
product was prepared according to Example III. 

The light source was a Solar Ultraviolet Simulator, Model 10S {F :d. Re;;., Ibid at 38250) consisting of a 
150 watt Xenon arc lamp with all required optical elements and a reg'jlated cower supply, 

A total of five fair skinned subjects (all female, age range 28 tc 60) v.ith skin types I. II. and III were 
placed on test. 

Testing was performed using the following procedures. 

The physical examination determined the presence cf ^unburn 
and uneven skin tones on the areas of the back tc be :estec 
acceptable if they would not interfere with the study res 
shaved. 

A test site area served as an area for determining th- -ubject's Minir-al Erythema Dose (MED) after 
application of either the sunscreen product or for determ ning th-> sub;.:ct's MED cf unprotected skin 
(control site). The subject's MED is the time of exposure that oroduc :s that minimally perceptible erythema 
at 18 to 24 hr post-exposure. The area to be tested was :::e back r-.etween the beltline and the scapulae 
(shoulder blade) and lateral to midline. The test site sreas .vere ncrizontai or vertical, and rectangular or 
square. Each test site area for applying a product or standard contrci was ''-0 cm sq. These test sites were 
outlined with gentian violet while the person to be tested w-s n an upright r: :sition. 



sunta: 
The presence ■ 
ts. Excrss ha.; 



scars, active dermal lesions, 
nevi, blemishes or moles was 
on the back> if present, was 
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Each test site area of the test was divided into seven subsita are^is that were at least 1 cm sq. For both 
the test product and the control product, two test site areas were usee - one for borcra water immersion and 
one for atter 80 minute water immersion. Piacement c: test site areas were randomized among the subject 
One additional test site area was used for a% HMS SPF determ nation on esch subject as per FDA 
5 Proposed Monograph. 

To Insure standardized reporting and to define 3 product's Sun Protection Factor (SPF) value, the 
application of the product is expressed on a weight cnsis per unit a ea which establishes a standard film. 
The lest sunscreen product and the sunscreen stanc:.rd application s 2 mg/cm sq or 2 ul/cm sq. The 50 
cm sq test site area requires 100 mg of a product or- 100 u! (assurr ig a specific gravity of 1) to obtain a 
JO standard 2 mg/cm sq lest application. For the test p^^duct, a cream. :he viscosity is such that the material 
was weighed and applied to the appropriate areas by ?preading with a finger cot. 

Before exposing the test site area after applying a product, a waging period of at least 15 minutes was 
employed. 

A series of UV light exposure (units of time) were administered tc the subsites on each subject with the 
IS solar simulator. One series of exposures v/as administered to the unv eated, unprotected skin to determine 
the MED. The MED is the time of exposure that pre duces the minin ally perceptible erythema at 16 to 24 
hour post-exposure. The MED of the subject's ufiproicctcd sk n waa jetermined prior to the test day, then 
again on the test day. 

Each of the protected test sites (controls and/or :;st sunscr-en p oduct) were a.so exposed to UV light. 

20 The standard time intemis selected are a geometric seres reoresen ed by (1.25)n. wherein each exposure 
time interval is 25 percent greater than the previous r.ine. {The reason for using the geometric sequence of 
UV exposure is to maintain the same relative uncer:a:nty. excresse j as a constant percentage), indepen- 
dent of the subject's sensitivity to UV light, regardless of whether the subject has a high or low MED). The 
exact series of exposures to be given was determined by the MED cf :h9 unprotected skin. 

25 After UV irradiation of one test site each for both the test sunscreen and the above-cited control 
sunscreens, each subject entered the whirlpool 'or 20 minutes; whirlrool agitation was at a moderate level. 
This was followed by a 20 minute rest period, followed by a secord 20 minute period of activity in the 
whirlpool, followed by a second 20 minute rest period, followed by a rhird 20 minute period of activity in the 
whirlpool, followed by a third 20 minute rest period, 'lowed by a fo rth 20 minute period of activity in the 

30 whirlpool. Care was taken and each subject was con:;nuousty monit ed to insure ihat the "after" test site 
areas were untouched. At the conclusion of the 80 m nute water tes- 1, the test sites were air dried without 
toweling. The second protected test site of both the est sunscreen md the above cited control was then 
exposed to UV light, using the identical method and series of expos, es as were used for the "before" UV 
light inradlation. 

35 Each subject reported back at 16 to 24 hours po:;L-e:<pcsure. at v ilch time each test site area was read 
to detennine the Minimal Erythema Dose {M^D) of bo.n the unorotectod and the protected skin. 

For both the test sites in-adiated prior to either i.r m.srsicn and j a test sites irradiated after 80 minute 
water immersion, the SPF of the test sunscreen is then calculated from the exposure time interval required 
to produce the MED of the protected skin, and from the e<oosure :ime Interval required to produce the 

40 MED of the unprotected skin (control site), i.e.. 

SPF - MED Protected Ski n 
MED Unprot acted s;^.in 

45 

No adverse reactions were observed in a! y o he sjt.ected vho were tested as per the testing 
procedures described above. The Sun Protection F .r.cr (SPF) va ur for the sunscreen, as well as for the 
controls, are as follows: 

50 
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5 



Product 


SPF 


SPF Labeling Cato ;ory 


95-90-03 






Before Immersion 


16,70 


15.00 or greater (U 'ra) 


After Immersion 


16,70 


1 5 jO or greater ( L 'ra) 


Controls 






J&J SUNDOWN 






Moderate 






Before Immersion 


5.00 


4.C0 to 5.99 (Mode '-ate) 


After Immersion 


4,60 


4.00 to 5.99 (Moderate) 


8% Homosalate 


4,40 


4. GO to 5.99 (Mcde. ate) 



From the foregoing, it is apparent that new and 'jsoful water resista: t composition has been herein 
described and Illustrated which fulfills all of the aforestuted objectives mar .markably unexpected fashion. It 
is of course understood that such modifications, alteraticrs and acaptatic :s as may readily occur to the 
artisan confronted with this disclosure are intended within ,he spirit of this -^isciosure which is limited only 
by the scope of the claims appended here. 



Claims 

1. A composition of matter for waterproofing mamn^iaiiar, skin containinc a pharmacologically acceptable 
earner and, in weight percent, from about 1 to about 10 percent C-e-Cjg a phatic wax and from 2 to about 
20 percent anhydrous hydrophobic silicone, said wax and said silicone bein^ dispersed in said carrier. 

2. A composition of matter according to Claim 1 m v^'-'-.ch said earner is a mineral or vegetable oil or 
aliphatic/branched chain ester. 

3. A composition of matter according to Claim 1 in ,vhic;T said earner is \n anhydrous solvent. 

4. A composition of matter according to Claim 1 in ,vhiu;i said earr er is in emulsion. 

5. A composition according to any preceding claim ir v.nich saia hyor jhobic silicone is selected from 
the group consisting of; cyclomethicone; dimerthicone; : .enyltrtmethico j; dimenthiccnol; and mixtures 
thereof. 

6. A composition of matter according to any prececirg elaim contai; ng up to about 20 percent by 
weight of UV-A and UV-B blockers. 

7. A composition of matter according to Claim 1 containing in weight percent from about 67 up to about 
87 percent mineral oil, from about 2 up to about 6 percent synthetic alichutic (Cia-Css) wax, from about 5 
percent up to about 20 percent hydrophobic siliccnes; about 6 percent silici and from about 0.1 up to about 
1 percent d1 -alpha tocopherol. 

8. A method of protecting and waterproofing mammalian skin from the ^armful effects of solar radiation 
having a wave length of from 700-2600 nanometers ccmprising apply; g to such mammalian skin a 
preparation containing, in weight percent, from about i to ?.zou[ iO percent dg-Cae alichatic wax and from 
about 1 to about 20 percent anhydrous hydrophobic s lico^, eacn ::eing c spersed in a pharmacologically 
acceptable water-free carrier and admixed with an ultra ..o!; bicci- inc agent 

9. A method of protecting mammalian skin according *' C ainr, 3 m .vi- zt\ said carrier is an anhydrous 
cream/ointment; or an anhydrous solvent; or an oil; or an emuls on. 

10. A method of treating an infant with an area of d.ape,' rash comprisin ^ applying to said area of diaper 
rash a preparation containing, in weight percent, from about i to 10 percent Cig-Cas aliphatic wax, from 
about 1 to about 20 percent anhydrous hydropnobic siilcons, and a pharr acoiogically acceptable carrier, 
said wax and said silicone being dispersed in said carrier. 
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® A composition of matter. 



@ A sl<in protective composition for exhibiting en- 
hanced water repellency and conditioning effects 
containing aliphatic waxes and hydrophobic siiicones 
in a nonallergenic, non-toxic, cosmetically accept- 
able carrier. The composition is useful to protect 
mammals from solar radiation and in the treai:nent 
of diaper rash. 
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